
,-_..,

In spite of the bleak prospects, the terrestrial land mobile

community is cooperating with NVNG-MSS interests to study

possible sharing of spectrum below 1 GHz between the two types of

systems. This investigation, however, has just begun: it is far too

early for the Commission to conclude that any sharing is possible,

much less identify specific bands for use by Little LEOs.

In sum, the record in this proceeding, in the Interim Working

Groups, and within the ITU-R structure simply does not support

sharing between PLMRS and Little LEOs. Indeed, the preliminary

analyses are either unfavorable to sharing or appear based on

unrealistic assumptions about PLMRS systems, NVNG-MSS systems

or both. Further studies are now underway; until their completion,

Motorola recommends that the Commission refrain from identifying

specific potential allocations for NVNG-MSS.

B. The Commission Should Seek Additional Spectrum
Allocations for Terrestrial Land Mobile Radio
Services

Rather than open PLMRS spectrum for sharing with the mobile

satellite service, the record in this proceeding and elsewhere before

the Commission reflect the need for additional spectrum for

terrestrial land mobile systems in the relatively near term. As

noted above, existing PLMRS spectrum is already crowded and can be

expected to require additional allocations by the end of the century.
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This was recently reaffirmed by the Federal government. In its

report on future spectrum requirements, the National

Telecommunications and Information Administration provided

predictions of spectrum needed for, inter alia, terrestrial mobile

communications for the next ten years.36 NTIA found that the

private land mobile services would likely require more than 200 Mhz

of additional spectrum.37 Of that total, 61 MHz of spectrum would be

needed to support the private land mobile services now offered in

the 150 and 450 MHz bands.38 These needs are discernibly severe

with respect to pUblic safety spectrum: the Commission recently

confirmed that public safety organizations may have filled all

available frequencies by 2010 and proposed to collect additional

data to quantify the shortfal1.39

Moreover, the Coalition of Private Users of Emerging

Multimedia Technologies (COPE) filed a petition for rulemaking in

December 1993 seeking 75 MHz of spectrum to support

communications systems for, inter alia, crime control, energy

conservation, health care and pollution control, as well as for

36 NT/A, U.S. National Spectrum Requirements: Projections and Trends, NTIA, SP
94-31, at 30-41 (Mar. 1995}(NTIA StUdy).
37 l,g. at 33.

38 lQ.

39 Report and Plan for Meeting State and Local Government Public Safety Agency
Needs Through the Year 2010, FCC 95-55 (Feb. 9, 1995).
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industrial productivity and land transportation efficiencies. Indeed,

the NTIA Study predicted that up to 135 MHz of additional spectrum

would be needed for these services.40

Motorola supports the proposal of TIA in IWG-6, noted by the

FCC,41 to obtain additional spectrum, principally below 1 GHz, for

public safety uses.42 Among the most obvious spectrum candidates

is the band 380-399.9 MHz. Now occupied in Europe by a

government/military system, NATO has already agreed to share

portions of this band with public safety uses.43 Moreover, European

administrations have also determined to use this band for

terrestrial land mobile public safety services.44 While the WRC-95

conference may be too soon for full consideration of this issue, that

conference should lay the ground work by (1) ensuring that the issue

is placed on the agenda for WRC-97; and (2) directing the ITU-R to

conduct any investigations or studies necessary to bolster this

position.

Beyond public safety requirements, there is a critical need for

spectrum for other PLMRS uses. Motorola also suggests that the

40 NTIA Study at 33.

41 Second NOI, 11 98.

4 2 ~ also Comments of AAR at 9-10.

43 ~ Comments of Motorola at 22.

44 CEPT Detailed Spectrum Investigation, Phase If: 29.7 -960 MHz (Nov. 22,
1994).
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Commission identify other spectrum for additional PLMRS

allocations. This spectrum would be used both to accommodate the

growth in existing terrestrial land mobile uses and the host of new

uses described, for example, in the COPE petition. In Motorola's

view, these needs are not confined to the United States but are, in

fact, global. To the extent that meeting such needs will require WRC

consideration, beginning this work now is essential if additional

allocations are to be made before the end of the decade. In the

United States, time is even shorter. A potential opportunity to

accommodate some private land mobile spectrum needs exists in the

spectrum transferred from NTIA for non-federal use. Congress has
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required the FCC to issue a plan for use of that spectrum by February

1996.

Respectfully submitted,

Michael D. Kennedy
Vice President & Director,
Regulatory Relations

Stuart E. Overby
Assistant Director, Spectrum Planning

Barry Lambergman
Manager, Satellite Regulatory Affairs

MOTOROLA, INC.
1350 I Street, N.W.
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Washington, D.C. 20005
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Review of CPM9! S..... StucBes ~ee 20130 GHz GSOIPSS networks aDd
NOSa Feeder Uaks for MSS OperatiDI in the 1-3 OHz Spedrum

Introduction
In 1993 and 1994, lTV Task Groups and Working Parties addressed various aspects of technical
aad operational coasuaiats for the feeder links of NGSO IMSS networks which have their service
links in the 1-3 GHz spectrum aad are co-primary with GSO/FSS. From these studies,
recommeudati01l8 for operatioaal and regulatory chaaaes to the Radio RegWatioas were made.
These studies aac! reeommeDdatioas were summarized in a coasolidated report . CPM9516
prepared in Dec 94. BeC3U1e of the compressed schedule betweenWARCs and the complexity of
these technical studies. some of these studies were coaidered prelimiaaty and in some areas
further work was indicated. However, these Task Groups are not meeting in 1995 and it is up to
the CPM and fmally the WARC itBelf to decide whether the studies are sufficient to make
recol11lMDdations for clwlan in the Radio Regwati01l8. The CPM concluded its work OD April 5
(CPM95/118) and no consequential changes were made to the draft technical and operational
studies conducted earlier or to a list of sugaested optious of chanps to current regulatory
Iprocedural aspects of the Radio Regulations. However, some additional sharing studies were
provided directly to the CPM and are considered in this review.

The following sections examine various elements of these studies with regard to their technical
completeness and conclusioDS. Of special concern is the applicability of these studies to the
Irjdium~ system currently developing :l world wide NGSO/MSS feeder link system in the 20/30
GHz band.

Network Characteri.ttcs
The general characteristic of networks for both Non-GSO/MSS feeder links and GSO/FSS used in
the various 20130 GHz sharing studies can be categorized as below:

GSO/FSS
a-VSATs with earth terminal beam widths 1 degree or greater and narrow band data
b- Wide band traffic links with earth terminal beam widths of about 0.1 degree

Non-GSO/MSS Feeder I,jplp
a - All earth termiaals have beam widths about 0.1 degree and track steerable satellite spots.
b- Some satellites are regenerative transponders carrying moderate bandwidth data
c- Some satellites were transparent and carrying narrow band voice channels
d-Some satellites are in low circular earth orbit (LEOs) and others in high (lCO)

In Line Interference Geometry's
The Non-GSO satellites are in motion relative to GSO satellites and the Non-GSO earth termiaals
are continually tracking their satellites. Therefore. the peak interference between the two types of
satellite systems are transitory and semi random in occurrence. These interference peaks occur
when one of the geometry's described in Figures 1-4 should happen along with co-frequency
operation. The distance between the respective earth terminals is frequently used as a parameter.
All Non-GSO systems have circular orbits but the height ranges from 800 km to 10.000 km. Most
studies considered a full constellation of Non-GSO satellites with one earth terminal and ODe co
frequency GSO with its smgle earth terminal.
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Service Objective. !Service QuaUtyllnterference BUd,ets
Historically the FSS had developed a set ofservice objectives and service quality that paralleled the
same criteria as tnmked wire line or poim to poiIlt microwave. Long term intra-service interl'erence
budgets were developed between co-frequency GSO networks that would allow efficient utilization
of the arc and allow each network to meet its service objectives. These budgets allowed the arc to
be fully utilized with transparent transponders carrying trunking traffic in the 6/4 and 14/12 GHz
bands.

In 1994 TG 415 undertook studies of interference budgets for GSO/FSS links sharing the same
frequencies as NGSOfMSS feeder liDks. It was recopized that interference events between these
two types of networks were of a short term nature anc:lnew interference budgets would have to be
established. TG4-Sf33 was a contribution from INTELSAT that assumed that all future GSO
systems would moet1y be carrying digital traffic and the performance requirements of
RecommendationITU-R(Doc. 4/277) were used as objectives. Allowable short term budgets for
interference from NGSO feeder links were derived based on link margins and propagation
statistics.

A subsequent contribution from INTELSAT <TG4-S/66) expanded the analysis to include GSOs
operating at 20/30 GHz. This contribution recognized the difficulty of meeting the service
objectives due to practicality of achieving sufficient link margins at these frequencies where rain
attenuation is severe. Never the less, by assuming the GSO would use site diversity for its
earth stations and be only located in moderately rainy en-.tic ZODes (E), a set of short term
criteria for interference from NGSO was derived based on a allocation where degradation from
NGSO was set at 10% of the outage time estimated due to atmospherics. It was noted that the
GSO could not meet these service objectives in more severe climates so the budgets for interference
Non-GSOs could be increased in those regions.

These interference allowances for interference from NGSOfMSS into GSO/FSS are summarized in
Section 3.1.2 of Part C Table 8A CPM9S/118.

In 1994. TG 8/3 was solicited for short term interference criteria/service objectives for the various .
proposed NGSO/MSS systems and could only provide the ODe criteria summarized in Section
3.1.2 Table 8B which is applicable to the 4-8 GHz bands and is somewhat more stringent than the
criteria for interference into GSOs. In the TGBI3 recommendation, an outage is defined for
interference greater than O.7Nt and cannot occur fOf a cumuJative annual percentage greater than
·2010/e of a year.

Iridium (LEO A) has been in development for several years now and has been endeavoring to
develop a design that would maximize its service objectives everywhere in the world. As
previously not~d. atmospherics can be a significant limitation in many places in the world. In
addition, LEO A feeder link stations must operate to elevation angles as low as 5 degrees in the
lower latitudes. Not only are atmospherics a bigger problem at these low elevation angles but the
potential for interference into up links from FS is increased as well.

LEO A carries trunking type digital traffic consisting of telephony from its service links either
direct from the service links ofa single satellite or relayed through its intersattelite links,
administrative data across the network, and telemetry data from the satellites. The service quality
requirement for these links is a HER of 10-7 or better. This system uses adaptive power CODtrol
for both range compensation and rain attenuation. Satellite prime power and other technical limits
require that the nominal margin for unexpected short term interference events be limited to about 3
dB. Therefore. an interference to noise ratio (lo/No) of about -1 dB is threshold above which the
system quality objectives would not be met.
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DIAGRAMS OF INTERFERENCE CONDITIONS

GSO
Earth Station

GSO Satellite

Interference Path

.¥

LEO
Earth Station

GSO Satellite

Figure 1
Uplink LEO Interference into GSO

Figure 2
Uplink GSO Interference into LEO

Interference Path

"

GSO Satellite

GSO
Earth StatIon

Interference Path

Figure 3
Downlink LEO Interference Into GSO

Figure 4
Downlink GSO Interference Into LEO



• ....1--

4

A budaet for tile allowable time allocated for emma! sJacxt term outages u a fUllcboa of earth
statioa site desip ad climatic locatioa is still beiDl developed aloIal wida detailed service
objectives ad techaical meaDS to achieve moee objectives. Becauee of me atmolJphmc statistics in
tile 20/30 GHz bud. ueial a criteria baeed oa aaaual outa,e perceataps u proposed for GSO
aetworks may DOt be satisfactory to a user in certain climatic zoaes. Moatkly maximum

.perceataaes may in fact be more appropriate.

However. Motorola propoees to examiae me feuibility of sharing with GSO/FSS systems with me
foUowinl straw man criteria for short term iatetfereace from the GSO aetworks 011 the assumptioa
aJl aaaual availability of99.0 % CaJl be achieved for au average gateway earth statiOll:

I =.79Nt '01' .81'-" of tIIM oa _ _ ...' basis ~uI8tlw per up aDd clown IIDk

It should be aoted mat LEO A is a processing satellite with sterrable spot beams aad outages could
iadepeadently happea between the up aad down links. Similarly, transparent GSOs with spot
beams could also eacouater indepeadeat outages.

Motorola does not suglest this short term Non-GSO criteria should be applied to other
NGSO/MSS feeder links at 20/30 GHz baud. To date, all other proposed MSS systems employ
transparent tra.osponders carryiag mostly extensions of service link aarrow band voice and data
over meir feeder links. The availability of hand held earth termiaals in me service links is not high
relative to what can be achieved on the feeder links with large trackiag antennas so probably the
driver 011 me overall availability is the service links. Short term interference budgets for mese
networks should be set accordiagly.

Finally, auy aew system/service will have its service objectives ultimately determined by the
market place. Services provided by such systems as Iridium will be tested in the market place by
customers who will set the flllal cost/service objectives for a successful new system.

InteI'ftnnce from NGSO networks into GSO networks

1M. GSQ EKA T.....'

IatsIHt <IG4-5/106-E) developed a computer simulatioa for studyiag the potential for interference
from NGSO MSS feeder liaks iDto a hypothetical KaBand GSO network. The straw man GSa
used in me simulatioa had its link margins set such mat service objectives of ITU-R 5.1062 could
be met in a moderate climate zoae using site divetSity. The NGSO satellite characteristics were
those of LEO A and the GSO used spot beams and evaluated links to earth terminals ranging in size
form 1.2 to 5.5 meters «< 1.(0). (LEO A has 3.0 meter antennas)

It wu cORc1uded that the most severe event occurred in the down link to the GSO terminals. This
is not surprising since, on the average, there is 30 dB additional raage loss 011 the up link to the
GSO"arc. On the down link the outage time was greatest into the 1.2 meter statioa with the widest
beam width. These termiaals suffetS outales that are 25 times IORger thu the allowable budset.
Iatelsat then coachJded that sharing at KaBand is only feasible if the NGSO ..ceases teMmiRions
2Lhy. carefully. choosing the pointing of me earth statioa and NQSa ytellite aateJUW" i.e. orbit
avoidance.

This Iatelsat analysis illustrates the complexity ofaccurately modeling the shatiag problem between
NGSO and GSO networks particularly in frequency bauds where large link margins are required.
It appears that the LEO EIRPs were assumed to be cOll8tant and set at the values published for the
fully faded case at near maximum range to the LEO earth station. LEO A uses range compensation
and automatic power control to compensate for rain attenuation. A 3 dB running margin is
maintained at all times if possible for transient interference protection.
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With the LEO A power COIIuol stratelY as described above, a more realistic simulatiOD would have
ueed the dear air downliak power from LEO A couisteat with the elevatiOD angle of the GSa
eart!a termiaal. The probability that LEO A would be powered up to overcome a rain event while
croamg an inliae mterfereaee geometry, is extremely low. Also, on the up link, ifLEO A powers
up to overeome a ram cell. that cell probably blocks the increased power to the GOO as well. The
more realistic simulatiOD is to assume LEO A interference powers are the clear air levels adjusted
for faIlBe to maintain a 3 dB ruaniIlg margin.

The geoSOPhic placement of the eart!a stations was at a latitude of 6()0 north so that the elevation
aagle to the earth statioas was 100 to the GEO arc. It is not possible to deduce the effect at lower
elevatiOD anales from this analysis. Additionally, "no satellite antenna discrimination patterns were
used". Probably, that means they only used 3 dB beam widths which however, does not induce a
big error for these narrow beam antennas.

With the assumptions used ill this aaaJysis sbarillg between Low Earth Orbiting NGSO networks
and GSa appears to be ROt f,lIible without "orbit avoidance" by the NGSO earth statiollS. It is
difficult to determine whether the conclusion would change if the more realistic assumptions 011

power control were used at lower latitudes.

Upm Kiasd5illL.<TG4-5I161 also performed simulatiollS of interference between NGSO and GSO
networks at Ka-Band. Earth sutioGs located at different latitudes were considered and for LEO At
the interference at both minimum EIRP and maximum were considered. As with the Intelsat paper,
the same short term interference criteria was used for digital links and GSO link margins. It was
concluded that there is acceptable levels of interference into the GSO network 011 the up link but not
on the down link. In all cues the GSO network employed earth terminals with beam widths about
0.1 0

, site diversity and the link margins as proposed by Intelsat.

Ifa sillile satellite ofthe 66 coastellation LEO A is considered. the short term interference
requirements ofthe GOO can be met. But the impact of all 66, which in fact would be operating to
a smale earth statiOIl in sequential time. it becomes excessive on the down link into a GSO earth
terminal. This contribution concludes "The results when extrapolated for interference from a
constellation of Non-GSa satellites show that in the majority of the cases the small time
percentages of allowable interference to digital carriers will not be met.." Also, the criteria for CII
for TV service was also unacceptable.

Iabk 9 Section 3 1 3 summarizes the results of these sharing studies and seems to be largely
baed OIl the UK paper TG4-5/86. The entries 011 interference into GSO for 20130 GHz band
generally tend to support the collclusions of the previous two studies just cited. No problem from
up link if from a LEO with characteristics like LEO A but excessive short term interference into the
down link from a LEO.

VSAT GSa ....... T==b.
USCPM25/15A (DRAFT) is a detailed contribution by Hupes which considers the case of LEO
A NGSO sharing with a GSO linked with a number of VSATS at KaBand with both 1 and 3
degree beam widths. Simulations were run with co-located earth terminals at US CONUS
latitudes. Clear air power levels were assumed for both up and down links although the LEO A
EIRPs for the down link in Table 3 is 3.2 dB less than noted for the clear air case.

A series of interference events and levels were run of the 66 constellation against a smale GSO
satellite and an associated earth terminal. The cumulative probability distribution is plotted of the
liN into the GSO network receivers.
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It is UIIelear what budaet alloeatioa should made for sAort term interfereaee into the Hupes GSO
receivers as the liak marlillS are not couisteat with the model propoeed earlier by Intelaat for
traaspueat traaapoaders aad GSO earth terminal site diversity is not employed. This GSO is a
proeesainl satellite with asymmeuicalliaks. From IWG4/59 it appears that to meet the service
objectives for this GSO ,the minimum Eb/No for the up link is 8 dB and 5 dB on the down link.
The probability distributioa plots indicate, as expected, that the down link into the GSO earth
terminals is the dominant interference problem.

If failure to meet service objectives is an unacceptable level of interference, then an liN of4.0 dB
would reduce the HuPes GSa nomiaal down link clear air Eb/No from 10.5 to 5.0 dB. Figures
1A and IB indicate that this level of interference would occur for more than .01% of the year.
Figure 2A and 28 shown that these levels can occur for times up to 5 seconds in length.

It is unclear on how to uau1ate this data to a eolleetion ofco-frequency VSATs scattered among
the GSa spot beams or to the case when the GEO arc if fully loaded every 2 or 3 degree with co
frequency GSa satellites.

CPM25125 was a contributioa to the CPM from Canada which considered mutual interference
between ICOs LEO B (CDMA) and LEO F(TDMA) and Canada's Advanced Satcom which plans
to use narrow band USATs earth terminals about 20 em in diameter in the 29.5 - 30.0 GHz sub
band. Neither up link or down link interference was a problem with LEO B due to the spreading of
the CDlvIA sigaal. LEO F had very short interferenee events on the down link and very short but
intense interference events on the up link. It was concluded that all interference events iD12 the
GSO network would be acceptable to the GSO network.

Intltrf1trence from GSO networks into NGSO networks
1-8 GSO EM1Il Tcrtrpk

Uaite4 Kialdom CTG+5/86) appears to be the most defulitive input on this scenario. For the case
of the MSS LEO A beUlg the victim network, the up link iaterferenee is the most severe as the
GSO must overcome the 30 dB increased ran~ loss. Table 3(c) indicates that the short term
interference criteria of700/0Nt would be exceeded for 011% of the Y.uI with up to 28 aIaort term
outaBI per day. It is unclear of what power programming strategy was attributed to LEO A for
this aaalysis. In their earlier paper (TG 4-5(69), their statistics for the same scenario at the equator
use clear air and full up link power from the LEO. This gave a 7.42% cumulative probability
distribution for the clear air and .069% if LEO A powered up to overcome interference. This data
was not repeated in TG4-5/86 so it is hard to deduce the true state of affairs. However. these
availability statistics are all much poorer than that required by Iridium.

Table 2 CPM-95/6 Scc;tioa 3 1.3 only shows the availability statistics for the 14.8Nt level at
.008% with a mean time between events of 3 hours for this interference scenario. Motorola is
unable to use this table to determine the statistics for a 79%Nt. However, in checking TG4-5186. it
appears that the cumulative probability of outage at O.78Nt would exceed 0.1 %. Far in excess of
the allowable short term allowance for LEO A of .01 %.

Since the GSa abo has bigh gain earth terminal antennas. it appears that the down link pfds are
comparable and the excess interference into the narrow beam NGSO s occurs for only short
periods of time. Some form of preprogrammed power control on the part of the NGSO could
mitigate interference levels in this scenario.

ySAT GSQ EKth T......elc

GPM95125 proposed that LEO B could tolerate an up link C/I of no more than 0.3 dB for less than
0.12% of the time. Their simulation indicated that the up link C/I had 25 dB less than this limit and
clearly mitigation techniques were required. Severe up link interference was also noted with LEO
F
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US CPM95115A (DIlAFr1Filure 4A aad4B indicate that the cumulative probability distributiOll
for an IIN areater thaa 79% illtO LEO up link would be exceeded for IRater thaP 0,5% of die time
and with events lutias up to 24 Bcoads as shown in Figure 11. This would seriously degrade the
service objectives of LEO A.

Interference "eduction .echani.m.
Section 3.1.5 Part C of the CPM discusses in a qualitative maaaer a number of prilldples that
could be employed to reduce interference levels and frequenC)' of the in line events. These
priaciples are examined below for the Iridium system with its moderate data rates, power
programmiag strategy. and rigorous service quality requirements.

Adaptive PowerCODuol

It is possible for LEO A to prepr0ltam the up link and down link sipallevels in anticipation of an
excess in line event into its network. However. when operating to an earth terminal at low
elevation angles the power control range is limited. If frequent power adjustments of the down link
were required. then prime power cOll8umpUon could be a problem i. e. numerous co-frequency
terminals and a full GSO arc. The amount of power control required is reduced if large geographic
isolation between earth terminals is practical.

QmgQphic llOlation

If the GSO employs spot beams that do not have 100% frequency reuse, then some interference
reduction is possible with geolf3phic separation. However. GSO spot beams at these frequencies
are several hundred miles across and therefore the aeolraphic separation might impose
unreaaoaable cODStramts on either service. Ifmultiple co-frequency GSOs are spaced along the arc
it is difficult to see bow this technique would be effective. The Canadian study of VSATs sharing
with lCOs indicated geoltaphic isolation of up to 1000 !qn might be required.

Usc of Hip Gain AnteDn"
The studies certainly indicate that the frequency of the in line interference events is reduced if both
systems use high gain earth station antennas (~O. 10 beam width). Unfortunately, it is impractical
to employ such large apertures on Non-GSO/MSS satellites. Clearly, numerous VSATs with low
gain antennas cannot share as readily as GSO networks with a few high gain earth terminal
antennas.

path Diversity

• Satellite DiveaitY-: It is sugaested that it is "conceptually" possible to switch to an
alternative Non-GSO satellite to avoid an in line event if inter satellite links are
employed. The Iridium system employs inter satellite links but visibility statistics ofthe
66 satellite system at mid or lower latitudes preclude that possibility. Switching back
and forth between gateway stations is also impossible without large periods of
interrupted service as by necessity the satellite switches are not easily reprogrammed
from the earth. Reestablishing cOllllectiOll8 to the local PSTN from another gateway
thousands of miles away is not possible without further outages. Other proposed
NGSO constellations are considering using satellite diversity for their service links and
might permit this type of mitigation.

• Site Divegity~The Iridium system misht employ site diversity to increase availability in
some climatic zones. Site diversity spacina is restricted to about 50 km due to problems
of differential delay at the moderate data rates combined with atmospheric statistics.
This would do nothing to alleviate the major interference event of the GSO up link into
the spacecraft antenna side lobes as seen in Figure 2.
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NGSO/MSS Sharing with FS
It must be remembered, that aa additional constraint on the NGSO/MSS and GSO networks is the
reqvirement for sharing with FS on most sub-bands in the 20/30 GHz spectrum. Iridium avoided
placing its feeder links in the sub-band 29.5-30.0 119.7-20.2 as the band is allocated for MSS, has
no FS aad therefore no downlink pfd limits. Therefore, this band was most likely to be exploited
by GSO VSAT systems. On the other hand, the rest of the sub bands have FS allocations on a co
primary basis. Motorolas initial assessment was, that coordination was possible with FS using the
guidelines of Rec 749 and 747 as conventional FS uses narrow beam ante11113s and mode 2
propagation distances are short in the 20/30 GHz band. Motorola participated in the 1994 NRM
relative to shariDg with a Local Multipoint Distribution Systems, a FS network consisting of omni
broadcasting antennas and concluded shuing was poesible with certain constrains on both
services. It notes that the NRM concluded that sharing was lOt pDlSible with GSO VSAT systems.
It is difficult to believe that 3D Iridium like system could successfully coordinate with FS and
VSAT type GSO networks even if all were on a co-primary status.

Conclusions

Section 3.1.8 of CPM95/118 concludes that, "by .... of iDterfweac:e reduetion
JMdI.....s, fJ'equeeey ........y be~ at 20130 GHz in SOIDe cases" It
should be noted that this conclusion is based on simulations which used an interference criteria for
NGSOIMSS networks which is an order magnitude too relaxed for a system like Iridium.
However, it is generally true, that where practical interference reduction techniques can be
employed such as geogtaplUc separation and adaptive power control, that interference iaIQ GSO
networks may be kept to permissible limits if there is malx a single GSa satellite within the field of
view of the NGSO earth station and its earth terminal antenna is nurow beam. No simulations
were performed with multiple GSO satellites within the field of view.

All studies show that the up 1iak interfereDce into a I..Ii2 or~ is the dominant problem. ReceDt
experience in coordinating between Iridium and GSOs in Italy and Japan beu this observation out.
Both countries use large aperture earth terminals and spots on their spacecraft, but it is not possible
to achieve ~osraphicseparation sufficient to protect the NGSO up link from unacceptable peak
interference events. Of course, for both these cases studied, there is only QIK. co~frequency GSO
satellite in the field of view ofthe NGSO earth station.

3.1.8 goes on to conclude that, "in parts of the 20130 GHz baads allocated to both FSS
.. MSS(Le. RR 1738) wllere SIUIII <..........y 0.2 ID ~et. ......)
.. lIIObiIe ..... statt.. •. UMd by tile GSO aetworks, ..... between sueh
_works aad .....oSOlMSS ,..... IIIIks woald pI8ee severe eoastraiDts OD the
GSO networks for prohIetioD of the NOII-GSO!l\fSS aetworks" These conclusions are
the result of sharing studies between leo MSS networks and VSAT GSOs. There is reason to
cODclude the situation would be worse with a LEO due to the increased range differential on the up
link.
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Proposed RHOIa.end.tions for US Position at WARe 95

To date, there has been negligible utilization of the 17.7·20.2 GHz and 27.5-30.0 GHz bands for GSO
PSS with 5.0 GHz of combined up and down link bandwidth available every few degrees of the arc.
The studies conducted to date, show there is no possibility of co- frequency sharing between
NGSO/MSS feederlinks as planned by Iridium and VSAT GSO/FSS networks. Sharing may be
possible with 11m aperture GSO terminals if there are only a few co- frequency GSOs in the visible
arc.

It is therefore recommended that the US in general support the scoad option in Chapter 4 Section
4.2.4.2 Bands above 17.7 GHz in final CPM report. This option "Identlnes certtla s.b·bands in the
17.7·19.7 GHz and 27.5·29.5 GHz buds be used priaarily by aoa-GSO/MSS as it guarantees
future access to all FSS applications. This second option would entail the following:

RR 2613 (S22.2) would be waived in those sub· bands identified for use primarily by
non - GSO/MSS feederlink networks

accommodations of existing GSO/FSS networks would be provided such that they
would continue to have equal status with respect to non-GSO/MSS feederHnk
networks in those specific sub -bands

within these specific sub-bands, future GSO/FSS networks would not cause harmful
interference to, or receive protection from, non-GSO/MSS feederlink networks.

Specifically it is recommended that footnotes encompassing this option be part of the U.S. proposal
to WRC-95. These footnotes should be associated with the sub-bands 19.2-19.7 GHz (space-to-Earth)
and 29.0-29.5 GHz (Earth-to-space).

The reasons for this recommendation of 500 MHz in each direction are several. First, actual
coordination experience indicates that spectrum will be lost in the coordination process. Second, it
is likely that the allocation will need to be shared by one or more systems; on a co- directional, co
polarized basis. This would not be possible if during the interim more GSO systems would intend to
use the band.


